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@ Coating membrane and compositions prepared therefrom. 



© A coating membrane for pharmaceutical, veterinary, cos- 
metic, synthetic and extractive compounds is provided, which 
comprises a lipophilic substance alone or in admixture with a 
hardening agent, wherein the lipophilic substance is selected 
from fatty acids of from 12 to 20 carbon atoms and paraffin, and 
the hardener is selected from cellulose ethers or esters, 
methacryllc acid copolymers, polyethylene glycol, polyvi- 
nylpyrrolidone, polyvinylacetophtalate and polyviiiylaceiate. 
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Description 



"Coating Membrane and Compositions Prepared therefrom" 



This invention relates to a coating membrane for 
pharmaceutical and industrial purposes and to 
compositions prepared therefrom. More particularly 5 
it relates to a coating membrane for the controlled 
release of an active ingredient which may be of 
pharmaceutical, veterinary, synthetic or extractive 
type, and to compositions containing said coated 
active ingredient. 10 

In the pharmaceutical field, the production of 
sustained release microgranules is known (see for 
example EP 123,470 and 122,077). 

The preparation involves the application of the 
active ingredient on a spherical nucleus having a 15 
diameter of from 0.2 to 2 mm by means of a particular 
binding agent, or a spherical nucleus of active 
ingredient with or without binding agent may bre 
prepared. Then a semi-permeable membrane is 
applied, which allows the diffusion of the drug over a 20 
controlled period of time or it disgregates over a 
well-established period of time releasing the drug. 

The membrane normally used and described in 
several patents consists of: shellac, methacryiic acid 
copolymers, ethylcellulose, ethylcellulose phtalate, 25 
hydroxypropyl methylcellulose, cellulose acetophta- 
late, etc. The abovementioned and currently used 
membranes are also of natural source, such as 
shellac, and thus of indefinite composition. As a 
consequence, the amounts used to obtain an 30 
identical coating notably change from time to time 
and give, therefore, stability problems. The produc- 
tions from batch to batch are thus difficult, and often 
it is not possible to obtain the same release pattern. 

Moreover, it is very difficult to reach a zero order 35 
release or a release over a controlled period of time 
according to the drug needs. 

In the pharmaceutical field, the purpose of the 
sustained release formulations is to obtain a 12 
hours therapeutically active hematic level with 40 
consequent posology of two daily administrations, 
or else a 24 hours hematic level with administration 
of a sole capsule a day. In order to achieve said 
results, the drug release has to be more or less 
delayed according to the characterisitcs half-life of 45 
each drug. 

It has now been found that, modifying the amount 
of the applied membrane or the ratios between two 
components, it is possible to obtain sustained 
releases from 4-6 hours up to 18-22 hours and 50 
higher, as shown in figure 1 for ketoprofen (ethyicel- 
lulose/stearic acid membrane) and in figure 2 for 
diltiazem hydrochloride (paraffin/methacrylic acid 
copolymers membrane). 

This technological flexibility allows to choose the 55 
most suitable in vitro release for obtaining the in vivo 
blood level which provides the pharmaceutical effect 
over a desired period of time. 

Several tests have shown a very good reproduci- 
bility from batch to batch and good stability. 60 
Membranes from synthetic products with a well-defi- 
nite molecular composition, and often reported in 
International Pharmacopeias, provide an improved 



purity, as shown by the analytical tests. 

These new membranes, like paraffin, have for their 
own nature a very low chemical affinity for the 
products which have to be coated. In this way, a very 
good compatibility does exhist between membrane 
and product to be coated, and a good time stability 
may be achieved. 

Accordingly, the present invention relates to the 
use, as semipermeable or breakable membranes, of 
iipophiiic compounds alone or in admixture with a 
suitable hardening agent. More particularly the 
present invention relates to a coating membrane for 
pharmaceutical, cosmetic, veterinary, synthetic and 
extractive substances and to the compositions 
prepared therefrom. 

In a further embodiment, the invention provides 
also a method for preparing said compositions, 
which comprises coating inert material pellets with a 
first layer of a therapeutically active compound and 
applying then thereon a second layer consisting of a 
lipophilic substance, alone or in admixture with a 
hardening agent. 

In the compositions of the present invention, the 
inert pellets comprise preferably sucrose and 
starch. 

The substances used as lipophilic membranes are 
the following: 

A) Fatty acids containing from 12 to 20 
carbon atoms, such as palmitic acid, and/or 
paraffin (USPXXI, page 1584). 

The compounds utilized for having hardening 
action are selected from : 

B) Ethylcellulose Hercules with Ethoxy 
groups 44.5 to 50%. 

C) Hydroxypropyl methylcellulose (Dow 
Chemicals type E Premium , viscosity form 50 to 
4000 cps). 

D) Hydroxyethylcellulose (Hercules Natrosol, 
viscosity from 180 to 250 cps). 

E) Hydroxypropylcellulose (Hercules, Klucel, 
viscosity from 150 to 6500 cps). 

F) Hydroxypropylmethylcellufosephtalate 
(Shinetsu Chemicals, Tokyo). 

G) Methylcellulose (Dow Chemical-Methocel 
Premium, viscosity from 15 to 4000 cps Henkel, 
Viscontran). 

H) Methacryiic acid copolymers (Rohm 
Pharma GmbH) Eudragit E, L, S, RS, RL, E 30D, 
L30D, RL30D, RS30D type. 

I) Cellulose Acetophtaiate (Kodak). 

L) Polyethyleneglycol (Hoechst PEG, mole- 
cular weight from 300 to 35000). 

M) Polyvinylacetate (PVA) (Colorcon UK) 
(Canada Packers Chemicals, Canada) . 

N) Polyvinylpyrrolidone (PVP) (BASF, Kolli- 
don, k values from 10 to 95). 

O) Hydroxybutylcellulose (Dow Chemicals, 
viscosity 12000 cps). 

P) Carboxymethylcellulose sodium (Henkel 
Dehydazol, viscosity 400-15000 cps). 

Q) Polyvinylacetophtalate (PVAP) (colorcon, 
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UK) (Canada Packers Chemicals, Canada). 

All the hardening agents mentioned above are 
preferably dissolved in ethanol, acetone, methylene 
chloride or in other organic solvents at room 
temperature or at a temperature corresponding to 
the boiling point of the employed solvent. In this way, 
0.1% to saturated solutions may be obtained. The 
hardeners can be dissolved alone or mixed each 
other in ail the proportions. 

The lipophilic substances are dissolved in the 
above solvents or they are melted. They can be used 
alone or in admixture each other, and they are 
applied meted or in solution. 

Tests carried out on theophylline with stearic acid 
alone as membrane, show a faster release in 
comparison with that obtained with the same 
amount of stearic acid but added with hydroxypro- 
pylmethylcellulose. Adding hardening agents to the 
lipophilic compounds, a more flexible and less rapid 
realese over a controlled period of time may be 
achieved. In order to obtain mechanically harder and 
more stable membranes, the lipophilic compounds 
should be blended with the hardening agents in 
solution, where possible, or in alternate layers. 

In this case, the preferred ratio lipophilic com- 
pound to hardening agent is of from 0.1 to 100% for 
the lipophilic substance and of from 0.9 to 99.9% for 
the hardener. The application of the membranes on 
microgranules or other material which has to be 
coated, is done for achieving: a slow release of the 
coated material, gastroprotection, separation of 
incompatible substances, reduction of the chemical 
reactivity, physical separation, handling improve- 
ment, to eliminate bad smell and taste, stability 
improvement. The melted or solubilized membrane 
is applied on the material which has to be coated by 
means of high pressure pump in order to subdivide it 
in microdrops. 

Said procedure is carried out in stainless steel 
coating pans with variable rotation speed from 3 to 
40 rpm according to the diameter, with a fluid bed 
apparatus (uni-glatt) or in fast mixers, such as 
Loeding type or the like. The evaporation of the 
solvents utilized in the process, is performed in 
thermostatic dryers or under vacuum at a tempera- 
ture of from 30° to 45° C. 

The lipophilic compounds, alone or mixed each 
other, and with possible addition of hardening 
agents, can also be used with spray dry or spray 
cooling techniques. 

The following examples illustrate the invention and 
facilitate its understanding. 

Example 1 

On 19 kg of neutral pellets, consisting of 75% w/w 
of sucrose and 25% (w/w) of starch and placed in a 
stainless steel coating pan, ketoprofen was applied 
(53.5 kg) with a 20<Vo (w/w) alcoholic solution 
(ethanol) of polyethylene glycol (MW 4000). After 
drying, a 4.5% (w/w) alcoholic solution of ethylcellu- 
lose (with 44.5 to 50% of ethoxy groups) and 7.5% 
of stearic acid was applied, with addition of 2.70 kg 
of talc. 

After drying, the product contained 2.23 kg of 
stearic acid (NF XVI, page 1611) and 1.33 kg of 



ethylcellulose. The release test, carried out accord- 
ing to USP XXI, Apparatus No. 1, at 150 rpm and with 
900 ml of juice of pH 7.2, provided the results 
reported in figure 1 , curve D. The curves A to C were 
5 obtained with formulations having increased 
amounts of membrane. With said formulation, cap- 
sules containing from 50 to 250 mg of ketoprofen 
may be prepared. 

10 Example 2 

82.00 kg of paracetamol were placed in a Loedige 

type mixer, and under stirring 1 2.40 kg of stearic acid 

(NF XVI, page 1611), melted and blended with 25.00 

kg of a 10% (w/w) ethanolic solution of ethylcellu- 
15 lose (44.5-500/o ethoxy groups), were added at a 

temperature of 50-60° C. 
The mass was stirred for 10-15 minutes and then 

dried in a thermostatic box at 35-45° C. The granulate 

thus obtained had a masked taste and can be used 
20 in monodose bags or in other pharmaceutical forms. 

The granulate was mixed with 3.00 kg of magnesium 

stearate and tablets containing from 200 mg to 1 g of 

paracetamol were then prepared. 
The release test, accomplished according to USP 
25 XXI, Apparatus No. 2, at 50 rpm and with 900 ml of 

juice of pH 5.8, showed the following release results: 

1st hour - 22.80/0 

4th hour — 54.6% 

8th hour = 98.30/o. 
30 The release rate was increased or decreased by 

proportionally varying the amount of the applied 

membrane. 

It should be noted that instead of a Loedige type 
mixer, a fluid bed or stainless steel coating pan may 
35 be used and with the same membrane comparative 
results may be obtained. 

Example 3 

Operating as described in Example 2, but applying 
40 only the 10% of membrane, tablets were obtained 
showing a very rapid release. With a further coating 
of the tablets in the stainless steel pan using from 10 
to 20% of the same membrane, the following release 
profile was obtained: 
45 1st hour = 10-250/o 
4th hour = 40-80Q/0 
8th hour - 70-1000/o. 

Example 4 

50 Operating as described in Example 1, on 34.40 kg 
of inert granules (size 0.7 - 1 mm) 49.50 kg of 
propanoiol HCI were applied with 11.00 kg of a 200/o 
(w/w) ethanolic solution of polyvinylpyrrolidone (k 
value = 30). 

55 The membranes were applied in successive layers 
for a total weight of 8.10 kg of paraffin previously 
melted and diluted to a 40% concentration with 
methylene chloride at a temperature of 30-45° C. 
The methacrylic acid copolymers (Rohm Pharma, 

60 Eudragit E and RS type) were applied in acetonic 
solution. The end amounts were as follows: 
Eudragit RS kg 0.60; Eudragit E kg 0.30. 

During the application of the successive layers 
4.80 kg of talc were added. 

65 The release test, carried out according to USP 
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XXI, Apparatus No. 1, at 100 rpm and with 900 ml of 
juice of pH 1 .2 for the first hour and of 7.5 for the 
fourth and eighth hour, gave the following results: 
1st hour = 13.30/0; 4th hour = 47.20/o; 8th 
hour = 82.8%. 

After administration of a capsule containing 160 
mg of propranolol HCI, the in vivo results showed a 
pharmacologically active blood level for 24 hours as 
the known product Inderal LA available in Switzer- 
land, England, etc. With the above formulation, 
capsules containing from 40 to 250 mg of proprano- 
lol HCI may be prepared. 

Example 5 

Operating as described in Example 4 but with the 
following per cent composition on dried microgra- 
nules 

diltiazem HCI 43.60/o 

neutral granules 22.5% (size 0.7-1 mm) 

paraffin (USP XXI, page 1584) 13.0% 

Polyvinylpyrrolidone (USP XXI, page 1584) 8.8<Vo 

Eudragit E (Rohm Pharma) 2.1% 

Eudragit RS (Rohm Pharma) 0.8% 

talc 9.20/0 

the analysis, performed according to USP XXI, 
Apparatus No. 1, at 100 rpm and in 800 ml of HCI 
N/10, provided the results reported in Table 2, curve 
D. The other curves were obtained by increasing or 
decreasing the membrane amount in comparison 
with that indicated above. These different release 
rates were guaranted by a very good reproducibility. 
With the above indicated formulation, capsules 
containing from 50 to 250 mg of diltiazem can be 
obtained. 

Example 6 

69.30 kg of neutral microgranules (granular size 
0.9 -1.1 mm) were placed in a stainless steel pan and 
23.00 kg of isosorbide-5-mononitrate were applied 
after dissolution in 20.00 kg of acetone and 45.00 kg 
of methylene chloride in which 0.95 kg of ethyicellu- 
iose (ethoxy groups 44.5 - 5QO/o) were dissolved. 

After drying, the membrane was applied from 
ethanolic solution. The dried microgranules con- 
tained 6.05 kg of ethylcellulose, 0.655 kg of stearic 
acid (NF XVI, page 1611) and 85 g of talc. 
The analysis according to USP XXI, Apparatus No. 2, 
at 100 rpm and with 1000 ml of juice of pH 7.5, 
provided the following release results: 
1st hour - 29.70/0 
4th hour = 70.40/o 
8th hour = 88.70/0 

The studies on 8 volunteers with 50 mg capsules, 
in comparison with the known product Elantan Long, 
available in Germany, showed a very good bioequi- 
valence with a posology of one daily capsule. 

With the above formulation, capsules containing 
from 20 to 120 mg of isosorbide-5-mononitrate may 
be prepared. 

Example 7 

Operating as described in Example 6, but with the 
following per cent composition: 
phenylpropaneolamine HCI 31.6% 
neutral granules 56.50/o (0.7-1 mm) 



polyvinylpyrrolidone 2.00/0 (k value =30) 
ethylcellulose 7.70/o (ethoxy groups 44.5-500/o) 
stearic acid (NF XVI, page 1611) O.70/0 
talc 1.5% 

5 the analysis according to USP XXI, Apparatus No. 1, 
at 100 rpm, with 500 ml of distilled water, gave the 
following results: 
1st hour = 51.80/0 
2nd hour = 72.20/0 

10 4th hour = 96.40/o 

The per cent release was the same as for the known 
product Dexatrin, available in Switzerland and 
U.S.A. - With the above described formulation cap- 
sules containing from 10 to 150 mg may be prepared. 

15 

Example 8 

On 33.00 kg of neutral microgranules, prepare as 
described in Example 1 , 40.00 kg of diacerheyn were 
applied using a binding agent comprising a solution 

20 containing 10.20 kg of polyethylene glycol 4000 and 
40.00 kg of ethanol. After drying, a membrane 
comprising 42.20 kg of ethanol, 2.20 kg of ethylcellu- 
lose (ethoxy groups 44.5 - 50.0o/o) and 0.500 kg of 
stearic acid was applied in solution. The test was 

25 performed according to USP XXI, Apparatus No. 2, 
at 100 rpm, with 900 ml of juice of pH 7.5 added with 
0.05o/o (w/w) of Tween 80, and it gave the following 
results: 

1st hour = 470/o 
30 4th hour = 730/o 
8th hour = 880/0 
12th hour = 940/0 

Example 9 

35 93.00 kg of theophylline were placed in a granula- 
tor together with a solution containing 3.50 kg of 
polyvinylpyrrolidone (k value = 30) and 14.00 kg of 
ethanol. After drying, the granulate was sieved and 
only the f ractions having a granular size of 500 to 800 

40 microns were retained. The other finer and coarser 
fractions were applied after micronization, in a 
coating pan, on selected nuclei with a binding 
solution containing 3.50 kg of polyvinylpyrrolidone (k 
value = 30) and 28.00 kg of ethanol. 

45 After drying, on 10.00 kg of microgranules a 
solution comprising 0.84 kg of ethylcellulose 
(44.5-50.0% ethoxy groups) and 84 g of stearic acid 
in 16.00 kg of ethanol was applied. 
The release test carried out according to USP XXI, 

50 Apparatus No, 1 , at 125 rpm, with 900 ml of distilled 
water, provided the following results: 
1st hour = 12.70/0 
2nd hour = 22.50/o 
4th hour = 37.60/0 

55 6th hour = 49.1o/o 
8th hour « 58.20/0 
12th hour = 71.00/o 
16th hour = 82.30/o. 

60 Example 10 

On 10.00 kg of microgranules, obtained by 
granulation as described in Example 9, a solution 
containing 0.40 kg of hydroxypropylmethylcellulose 
(50 cps) and 0.40 kg of stearic acid was applied. 

65 The release test performed as in Example 9 gave 
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the following results: 
1st hour = 7.60/0 
2nd hour - 21.9% 
4th hour = 45.5% 
6th hour = 61.4«Vb 
8th hour == 72.1% 
12th hour = 86.50/0 
16th hour - 93.90/o. 

Example 11 

On 10.00 kg of microgranules, obtained by 
granulation as described in Example 9, a solution 
containing 0.35 kg of methacrylic acid copolymer 
(Eudragit RS) and 0.35 kg of stearic acid in 3.50 kg of 
acetone and 3.50 kg of ethanol was applied. 
The release test carried out as in Example 9, 
provided the following release profile: 
1st hour = 24.50/0 
2nd hour = 47.1 0/0 
4th hour » 71 .50/0 
6th hour - 82.1 0/0 
8th hour = 87.80/o 
12th hour = 94.Q0/0 



Claims 



1. A coating membrane for pharmaceutical 
and industrial purposes, comprising a lipophilic 
compound alone or in admixture with a har- 
dener component. 

2. A coating membrane according to claim 1, 
characterized in that the lipophilic compound is 
selected from fatty acids of from 12 to 20 
carbon atoms and paraffin, and the hardener 
component is selected from ethylcellulose, 
hydroxypropylmethylcellulose, hydroxyethylcel- 
lulose, hydroxypropylcelluiose, hydroxypro- 
pylmethylcellulose phtalate, methylcellulose, 
methacrylic acid copolymers, cellulose aceto- 
phtalate, polyethylene glycol, polyvinylacetate, 
polyvinylpyrrolidone, hydroxybutylcellulose, 
carboxymethylcellulose sodium and polyvinyla- 
cetophtalate. 

3. A coating membrane according to claim 1, 
characterized in that the ratio lipophilic com- 
pound to hardener component is 0.1 0/0 to 1000/o 
for the lipophilic compound and O.90/0 to 99.90/o 
for the hardener component. 

4. A coating membrane according to claim 1, 
characterized in that the lipophilic compound is 
applied after its melting. 

5. A coating membrane according to claim 1 , 
characterized in that the lipophilic compound 
and eventually the hardener component are 
dissolved in organic solvents at a predetermi- 
nated temperature to give a saturated or 0.1 0/0 
solution. 

6. Pharmaceutical compositions with con- 
trolled release of the therapeutically active 
compound contained therein, characterized by 
microgranules of an inert material on which a 
first layer of the therapeutically active com- 
pound and thereon a second layer of a lipophilic 
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substance , alone or in admixture with a 
hardener component, is applied. 

7. Pharmaceutical compositions according to 
claim 6, characterized in that the therapeutically 
active compound is selected from ketoprofen, 
paracetamol, propranolol, diltiazem, isosorbide- 
5-mononitrate, phenylpropanolamine, diacer- 
heyn, theophylline. 

8. Compositions according to claim 6 and 7, 
characterized in that the lipophilic compound is 
selected from fatty acids of from 12 to 20 
carbon atoms and paraffin, and the hardening 
agent is selected from ethylcellulose, hydroxy- 
propylmethylcellulose, hydroxyethylcellulose, 
hydroxypropylcelluiose, hydroxypropylme- 
thylcellulose phtalate, methylcellulose, methac- 
rylic acid copolymers, cellulose acetophtalate, 
polyethylene glycol, polyvinylacetate, polyvi- 
nylpyrrolidone, hydroxybutylcellulose, carboxy- 
methylcellulose sodium and poiyvinylaceto- 
phtalate. 

9. Process for preparing pharmaceutical 
compositions with controlled release of the 
therapeutically active compound, characterized 
in that microgranules of an inert material are 
coated with a first layer of a therapeutically 
active compound and then with a second layer 
consisting of a lipophilic substance alone or in 
admixture with a hardener component. 

10. Process according to claim 9, charac- 
terized in that the inert material consists of 
sucrose and starch, the active ingredient is 
selected from ketoprofen, paracetamol, propra- 
nolol, diltiazem, isosorbide-5-mononitrate, phe- 
nylpropanolamine, diacerheyn and theophylline, 
the lipophilic compound is selected from fatty 
acids of from 12 to 20 carbon atoms and 
paraffin, and the hardening agent is selected 
from cellulose ethers or esters, methacrylic 
acid copolymers, polyethylene, glycol, polyvi- 
nylpyrrolidone, polyvinylacetophtalate and 
polyvinylacetate. 
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